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x 1 0' 13 ~1 x 1 0" n mo l/cmZX'fo*). 
Hllie#l*|gl50®{Zfc , (tl»MfEfeS©#^^i:H!(fe©3'hgl5 
<0Jifc:fc»t4l9BBfe*i»«**k<0Ji3&« 1 x l o-"~ 
9. 9Xl0" 12 mo l/cm3-C**Ck» *fflk£t 

imxm3) ®iimizmmm*mwcr>&m 
mwmmmmmm *^ m&&m?>mtzpv 
xm-bx^hzt. mw.btmimi xu2izm 

imsm ] mmft®vmtzmmsmm*mfc 
<r)\mm<v¥imtf 2 0 - 5 0 0 m v g ? a 0 , *» 

mmcoyimbc?>mt3-4 somvgtw; 

[ff#H5] S3tffl5r*-ri»^*m®i:iflE4 i #fr 

■mcomi%m±m® 1 xum^titzmmm b z 

b mmm t ixnmm zntzmm® 

mmmmxh^x. 

hz.b mmb ?&&mmBm±®fm, 

[0001] 

zti*mti&mm®m±mmmizm-t& . 

[0002] 

[0003] vm<nmmmm±mwMh^x\i. *m 



w^mmw.mmmt^m^mMzmL 

fc. 

[0004] 

^J»$77 (%) (i, Tie^ ( 1 ) T'^$iil>. 
TfS5£ ( 1 ) <t\ P 0 {SA*f3t5SS(mWcm-n, V oc 
ttWRWEfVL I <e li8»«iK»S[mAcm-»h 
F.F.tiflHH^ (Fill Factor) 
77=1 00X (V oc x I„XF.F.)/P 0 - ( 1 ) 

[0005] iMSMHttt ixit, mm. 1 0 
- 2 5 5 8 6 3^&mzte. wffi&tm*. «rs 0 n m 
jiiTt*$) i> %mm&?m&Mnbi-z>*mm. 
m (warn?*) <7)Wtmmmizmtmcom±.£. 

^m.mmui2 0 0-5 0 0 nnfC* 

mmmmi. m^mmmizpjttthXMmm. 
m uzmmm.±^mmmm^tix 

[000 6] #132000-1 062 22-f^fg 

10-300nm) b. ttg^Sfr^aHWSfrF 
<¥^&S ; 1 0 n mOT) fc ^iHSStft 

[0007] 

immmixdbtmm) mm 

±W$Wl 1 0-25 586 3*$r&m<?>%.% 

mffiitz&mmmi±ffinm.v : mffl2 0 00-10 

6 2 2 2^^8fclE«^*««Srfllifcfe#*«ffl*» 

£*PF+ftX'$> h b w 0 Z b S-mai Liz. 
[0008] ■fKfrh. ±mv>-^cr>&mzifflcr>&m 

mmtmrnma. ^Tiiizt5^xi>*z%¥mma& 

iz\tKx*mi^mzm.m-hmm%<%')it0) 
mmmmm&tf. b<*x-mttmmmLx\^ 
tztb. ^iZoixtymimmimixLtsb 

^offlMtfb-itz. 

[0009] %HZ. ±fB«ZoO^8fclEtt«0fe««» 

m*®fmcr>£ 0 \,z . tmwmtzmmn* s 
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ntfrx-mmmmT ixi£ob^omi>*>-> 
i o o i o i jet, mcozm&mztmo&mm® 

wmx'b*). ttzmmtffrfr^x^tz. set, ^mtm 

nwz&^xRimnmm^^mzmoz.btf 
rarc*o, m,^mm.®mzm^<wmm (g 
wm#) #*£<&9, xwmmtf&Tixit 

[ o o 1 1 3 4fc. m*<D&mmm±mmm. m, 
mzffifct&*mfam&izh \ >t . %^<r>mx%M<r> 

mLZ+iHzffiikX X v \%U>r> tz . * § SrlftSaEO 
?E£test ( 1 ) 4>cO€^SBSclEV oc ^#'5:<KT^ 

sv^x^;^-^m^$€'*-ri)^?i!i^m-rs^ bit 

X'Z%<%&. 

c o o 1 2 1 *^bji 4s ±ie^*^jco^-ri,iiiit^ 
frX%$titii><r)Xh<9 , Mii^m^m^$Srw-r-s 

[00 13] 

mizM-rz>&mm®%i. mwmmizmh&^&mz 
Rmznzmfr^mwmmzftixmm^izmz&w 
zti&aizfrifxm-zitizt. atx/x(±, #it 

stie®§n^»i*^MTOffitM tt & t s^&gt 

ES^itl.iitWC^^-ti-S^ttiO, 

x-z&zt £ jitti i . *muzmt . 

[0014] *»«PIIi, S3tffi^^rtl,^l 

wmmb. m%%%m±m®ixm.ztitzm , m 
bZGi-zmmxb^x. *mfom&tf&m£$m 
mcomfrcmf&ziix&t). mwmvmmitm* 

<,z&i>ft^{mizmmti&m®<?>mfrt>&ww.mz 
ttLxmtm^&wizmwztitmi-ncomizfrifxM 
'jrix^izib. mwibt$>%m®zmth. 
[0015] *m<7)%mmte. *mfom®*cr>&m<& 
mm&^mumm^tm^^mwmm^mmmz 

WrthZblzKhm (£TF, MMb^d ) t*»ltfc¥* 



«c<7)j?^t6j^o x®« izm-zttmm$ii bx^ 
&cr>x\ ¥mwmftxi>mwm®iz^ffimzt5^x 

II3fcWt3fcS£8IEJE£ff o Z b tfX'Z h . fO£tf>. 
^#iI8il*lt*>vv^ ^l^RJCtctO^t^b 

mmft*mwm&izmn&mtzmi L cr>m$:&t: 
y>m£<{&m&zbtfx%&. ?%bn. m^mm 
mmttzi&m & c t & b b 1 1 . n-ft^^g 
im^cmmiz&^xmTtfis- (mmz&i 2 ) t 

mizimzith z. b tfx-z h . ztuzx 9 , mtitz% 
wmmmmhz. t tfx% i . 
[ooi6] zz\x\ *miz&^x. t&mizmz 
®mm®m>K mw'mmzmi&.^mizm.ziih 
mft^nrnfr mwmmiztt i x m h m ^B£BSS$ 
tiimftmmizMfxM'j>-ix^ii vmbii. -sg 
<<z\mth mft®m<?>m t wi®%.timmzimtt> 

fco. niswi^^t ix^tz^zm^mm 

[0017] fiffitf, ^fl^S^^I-acDl £?W 
Tfe^iJS^^S^Iigt^ LT V^^S§-C'J>oT t> <J: 

v>. M^.tdr. ^^^ih^gp^iicoratii; 
mmtmzb&imx'hixi* st, fi^gu^ 

iStS^(^«i:C0^tffiS$ill)®<503*>, 
«<7)ffliHc{4g1-Sl£7)-&S©^JK* { ai*)a50lc7)fflllt 

&w^i>mcommmmx <o h±^\^m^xh 
tztzt. ^mfammizm&ft'mic.mRmzi;*) 

mi,zfriix&mw.m®mmmizm$> ix v > , x 
[0018] *S6^^«i£«ffit*jv^r ti, ftrtlfP 

«0St*3(t^fem©*^JKA J l x 1 0" 13 ~1 x 1 0-" 

mo i/cmn-b*). 3&*o, ftrtatoJBtfcttsfe* 

«KW)«ttJ»t6fe3Rif»«f*i: ^H^' 1 
xi0" H -9. 9x 1 0" 12 mo l/cm9Tft6C 
b. imttW ZMzXK), ^»fWMirtt*itt63t 

laattwstioiwftrtis^ifc*^**. 

[ 0 0 1 9 ] ZZ.X\ «rtl»<0«t*i»t6fe*l»«** 
#lxlO-"mo l/cm3*pT'$>l.i:, mfii(*I<7)tM 

fcftSfeSiS^S^lxlO-^mo l/cm 3 imi 
hb, mmMMZtihl><?>cr>m}lz%,?&XZti& 

M®&mmrfm$>i-&&*timz. ttz. mm® 

t*»t4fe**»«K fc«WU«flt*J »t* fe^©^ 
JKfc^H*nxlO- 1 ' t mo l/cm3*jf}T'J>l>i:, 3 
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1 0 0 2 0 ] * I X , JJEk R8<0ft&*>& , ftflgfl?) 
I£i>ftf>fe3il©m£t42xi 0-»3-5 x 1 0- 12 m 
o l/cm3-C*l)^i:*U0»* L<. 4X1 0" 13 ~ 
2 x 1 0-»*mo 1 /c m*X-$)?>Zbimizm l\\ 

m&&mm®&t<7)m$.5x 1 o- i4 -4 . 9x1 

0"» 2 mo \/cm*X$>&Zkff£W£l< > 1X1 
0' 13 ~1. 9X 1 0-' 2 mo l/cm 3 T**&.rka<Sg 

[0021] 3Efc. *»»5*lttfc*5V^tt, 

fcfttt*tofttaWn$i^LTV>*£fcaW*U\ # 

ff a i: k tfc. ^fWWrt^)iffl8«Si36»4>av^«(c 
*JV^«H«a<?5ll4* J: OflBIKfiJIti; k tft'Z 

[0022] zzx\ *%mz&^x, rmizhvi 

fc*t4ftJtMMH&*<0^fcH«fc» -SfciMWSft 

o ift«F«(ch$ < o » mmm*±&k ix 
^■ti^zm^mmmmmmm^^mm 
mmfr^mmcomizfrvxnmm'j? lx^i 

[00 23] £*>*&(Ci, flUtf, ftFWl*>S>ft 
mft&com k KM&mm £ <blBfcRiI3 ill. Jlo 3 *> . . 

m.pntmkh^mx'h'iX^xw at. ftra^ 

itzt%>£. mmnmcowiz&wtzmnMitwtmfc 
coimmm^^mm^commnzamt imm 

J: 9»*J<3l6?T3tf ftrt*«>«*»6ft* 
K^LT^&tSL Xfct ftrt9toflfc"ft#«<9ft t 



[00 24] ftl*|gi5^S(ct}{tl»^b 
W^fr^JtMS^^l*^ 0-5 0 0 m'/g? 

*o, ^, ftrt»<o*fcfcitil^l»MNi*<oJtftii 

m«0 J F%iIkc7)ll* < 3-4 8 0 m Vg^S-I 

*u>. ztuzx*). i m#mmmz>%m£m 
mz*t) mizfotzit&z k tfx-% h . 
[0025] ic-c, mm<nm\zmhmiwmfr 
<r>mm.^nm^ 2 0 m i /%^mxhh t . mm 
mm®&mmm'j>-tz>&ztim&. -ar. mm 
toRizmimm^#namwt&<wm&fi5 0 0 

mkmumizmmiummmmmmw*! 

mkCDmtf3mt/g&ffiXfoZ>k, iMWfifcifiV^ 

Htf 4 8 0mVg frig*. & k . €«E4»<7)£tt!!Sfe3£J: 
[ 0 0 2 6 ] * LT, ±IBk |3]«<Dlijit*>£> , WW) 

mtmhmLmmftn&mnwsimiti 0-2 

50mVgX'ft§;t* { J:W^t<20-100m2 

(tSK^^NI^Jt^ffiStW^k^IKi 5-2 4 
0m i /gX&&Zktf£*)mi< 1 0-90mVg 

[ 0 0 2 7 ] *fMB^Ml£«fffctJV^. ^mww 

0 fclWN- & Z k <DiMz . #J|(0SMt $^PS5 Lt SHt 
*iaWt«t:fttjfiv^ftrtiW)Ji*»4,ftti8v>iWW|{ 
c9«taWtT*S< LTV , ^®rk<?)aifL@ 
^Wft*«XJ4m^^^iM*ft*«««ftW 
^^SS^-fJ: 3 WWW- Zti&bifihh. 
[0028] *»>BJ4, 

mx-hhz k mw.k -t&mmimxmnmmmi- 
±®mmmj&.-tz> z k vx* h . 

[0029] 
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^xmmmmt vrmwxu. ®~ttz 
ro o 3 o i h ni. ^mommmmz-mim 

m^m^mmmxhi. 

[003 n m&ttntmi o(i, ±ki/t\ 

ffiF 2 2 k , si^ttm® 2 

ftffiF 2±{ClltgtTEg$il^BJ«igl 

ztix^t. ttz. ®3iz7r,?mmmm±Wimm2o 
a. ±k lt. m i i^L^^m® i o t , 2tllC E 

k. X^— ?--S£J:>)ft«flSl 0k*t^CEkOfl£ 
^j£$ft£|i»C;fc«$ft£m»?flE tfrt>ffifcZHX 
V>4. *LT. ¥#ft€ffi2l4, ®HHF2kR*fffl|tf> 
WBF2 2tJ3V^rmWEk»JHtT^4. 
[0032] ^OfeSlM!^*limm2 0*4, 
1 £SMLT 2 NM^2fc!SitS*i*#L 1 OK.fc-5 
T^fW*2rtfcfcvvc* : P*a£;&-»f4. *LT, 

[0033] mmmm 1 tfWjSttttfciR5t§iu to-c 
s . w*ar; h i mffl3 vmmm 1 

J4. ^7XS«^^^»K4tO^*«li2^ffl|^ 

ZnO : A 1 3- h#7Xa£#W<c>ftl> . * >y 

vatf. x h5^7^t'»WI Sill: 
JWSt^5^*«W«>aHK4±fcR»tfc fc Wt J: 

[0034] ^s«4 1 txit. m&m^mzm^ 
htiimmmsLim^xxw mmzimmtfy* 
mm. xyxmfommmmzm-fKzixftto&iMi 

=5r*5, %zmm-z>i>cr>x'htiimmi*fyAX'%<x 

[00 3 5] Bl&tfB2fcjj*?-J:dfc, ^NWt«ffi2 
14. IWISIil^«ta^T««S<i4*?L»«^4>**3 

ml aims i fc«fc£tvffi«zK*3ft*ftrt«<oji 
2ik, ami i fcttLTftfc»vMft»cK*3iUi 

ii^SS^Ji 2 2k. S^gPcOl 2 1 k*n»<0« 22k 



[0036] %lx. 3mmcr>zti?tuzmh-&m 

U<n>m 2 1 if>t>VA&0)M 2 2 fcjMTCii^ i/o*a . 

mm2mt?>c\bt l zx*). m&*mmm2ftizm 

hftzmsmnfoi.tfmtix^z . 

[0037] i^-c. so^Jio-en-moflfis^jjE 

mnM2 1 {;*JttSfe*f»«*J4*Fa L<ttl x l 

o- i3 ~i x i o-"mo i/cm*t%mt,zmm 
tix& o . wmom 2 1 fcfcit&fts^#**k*tt 

«I^«2 2tetiJt6fe*iR»»Kk<0i«4»* Kttl 
X10-' 4 ~9. 9Xl0-' 2 mol/cm3t^|,j;5 

[ 0 0 3 8 3 #«rk fc*f^**JJEa*H**»fc 

[0039] zzx\ 3^(om<n%ix?ii<n&mm® 
mmnmit^mwcommmw&imn&mzm 
->xBtf&tLX^z>®&. mmcr>®2 1 izmmit 
m^tonu&mwmwi&* i< {420-500 

m*/gt%&£oiZfflg&ZtlXl3'9, &\H&V>m2l 

2 2izmmm¥mftv>mmmwi%mtnm* 

mL<l£3~-480mi/gb%&£ommtlX 
[ 0 0 4 0 ] * IX . 4JICti(t£IMUM¥IWM)ttS 

Sfi«<0fl2 l*>ifeft7^)JB2 2fc3&»ttT«KlPS*4 

[ 0 0 4 1 ] f LT, S^(^)«2 2lc 

ettSBMbll^fm^P 3WSgli5 0-5 0 0 
nm-C**Ck3Wff4L<s 7 0~4 0 0nmt*$)I.C 

ui^Nwm^p 3<wi%m&bmmm2 1 Ktjtt* 
K-fkft^^s^p 1 cow-mmbcomit2 0-3 0 0 

nmX'foh C\bt>m& L<, 2 5~2 5 0 nmt},§; 

k*U0»4Lv\ 

[0042] m^mtmhmmmw&fw 

^g* 5 5 0 n m*iT* h b , AI*3fe{4i!RJR$n£ t> 
T^fifife** 500nm$-®i.|,k, «®l*)^tS!SfeS* 
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[0 04 3] *UT, ¥W*lff!2a«.JI*tt 

jsi-ftiwiaw^fWi^ ( p i m/p 3 ) cotfts^ffiffii 

[0 0 44] OT. iflflteKOVVCBMW*. H2fc 
&f&0*$&|g«^tt&?P 1 i: dOggfl^gft 

a? p i <^iiifc««-s<i!t*afe»p 2 1 iphia&z 

tlXm. rt«OT2 3&t/ft5W»*>*2 2ti, ± 

t LTs Itfttl^ft&^fP lk, 

■f-P 1 i 0 iTO©@^*#&i§ttft¥g#&? P 3 

[ o o 4 5 ] c UMk«^m»*«[^ p i mmm 
h.zt:. mmmm? p 3 iff * t < 

fi l 0 0 n m J: 0 1 * # < & S X o fctW $ ftT ^ £ . 
fW^«.2 2(c«»t*B^*«*K : FP-l 
P 3 i:«)^ifc:*tf 4»flS»MNI* 

a^ p 3 ^lE^i^ii , mm 2 3 k*> ni®im*m 
tm?p i tSMbUHNi^a^p 3fc<o£S(e*tt m 

[0046] eolMaMBMttSff*) 

TOe®**rt»<D« 2 1 *» feSi^fl 2 2 fcjWK 

ttjtai-scfcfc&a. * lx, mizwm:. mzt 
<o&%wst®mt&ft§0)j& 2 1 ^mm<r>M2 2i>z 

^ttt', ftrt»<oJi2 Mfl»g«»P3ji 

[0047] mmmmm&p i straw^n 

fltfi^ P 3fi#fcH£$*U tOTIi^. 4Maw>BMfc 
«HMIf*^*ffifflf * i b ifiX'% h . Kftft*»«ci: L 
fltttf, Ti0 2 , ZnO, Sn0 2 , Nb 2 0 5 , 
I n 2 0 3 , W0 3 , Z r 0 2 , La 2 0 3 , Ta 2 0 5 , S r 
Ti0 3 . BaTiOa^fflV^dt^T^S. 
[ 0 0 4 8 ] . 2 «og$-tf)¥iWfcH 5& 

tfSSZ<o^tt«6i;:^$tf 6tiS£3tP 2tttttCl6 

^mmmm^mx'bmxw zmm&mp 
2tLxa. &mm*m&mzm^hzbtfx'$ 

h. ■k&m;blXim7?o>'T-y, *9-)V~7? 



2' -t'f'Jv^-4. 4" -^myl/- H/P 
rX>7A (ID) ^W<oil&. LT 
ti, ^^7'J-7^n$/T-y, * 

[0049] ifc, ^N»fWtfi2^)J?»li, 3-50// 
DJIiK. 6~18/imT*S.Ii:#3!fc:ff*U\ 

mmixX^WW%*W<£&Lt&<r)$&lzftt 

h i-frbnn^mAiz^x 1 9 -mm^mnm 
[0050] a*;. »acE«, wtcRuesniio'c 
%m^tix^mmb®ti><7)*m^x£\\ mi. 
i j: < s mwm 1 1 i5i«^Bj^sji 3 ±tc p t 

i ^]»>praR 3 (c &&*'j?mmz *t t o t 

[005 1 ] Rfc, «*®E^ffl^fc3tilie§n^i* 

a^Lfci<0*if*fflV^;i:35«T**. -e^ffij, Br 
-'/Br 3 -1, df/^/A-f HO^yy^t'^PH-y 

ififi6<o«-&««l) £Mfrlt:i><?>i>mx'Z&. 

[ 0 0 5 2 ] X^— 9--S WttJSff^ttWfcRJE 

[0053] ^(3. 0 1 izTjkitixmm oay'H3(3 
*ufcfi*«affi*»wi!i2 ocowmrntoHntz^ 
xmmz. 

[ 0 0 5 4 ] 5fei*, ^B^«fi§ 1 Zmm-th^i. ify 

xmmcomm4±.izfaz : &Kti7 vmv-rs no 2 

m^xBm-&zbtfX'%$>. 
[ o o 5 5 ] mmm i commmm 3 ±(c^ 
fww2<o***»j«'r4*ai: u-ctt, mux. OT 



!(7) 002 



-352869 (P2002-352869A) 



%L=?P 1 HH»3^«rt«<0*2 1 iJ&gfrlt:**) 

ttzim^msmmzmmmfonTP i 

miz&ixmft&m. t&mmmaatxt^ 
<wc, mmmmm i commm 3 ±.tzm i . 

[00 56] *ix. mitzm. ipmtfx 
mwmm^xDn®.. M&ix*mm,®2cr>m®<7) 

S*lifflEE?»43 0 0-8 0 U\ JMfflg 

#3 o or*src*s tSMM^H** p i laos 
»f^pii8toB*wifc*, ¥*ittm2 (MJt* 

[00 5 7] ifc, ¥$fW»5fc£j§BJJ«ffi 1 «t 
[0 0 58] ®F*|g|5<0«2 l±fcrtSW2 3S:# 

SW2 3 fcJBfcf Mfc, F*|gWI2 3± 

ft***)* 2 l fejRW* fert^Mfcafc:, f$rS£t<9K 
tt¥gft«P 3 *E£tt3tffc«j8*?r*-*#tt 

§^i:i5i«(cLTrai2 3±fcfw#*>*2 2£» 
[ o o 5 9 1 ace, 2 wzmmmw&m 

i«fcJ:9*ttSfe*P2£-£W3-£4. «3Rfe*P2Ut 
¥***tt2fcf** ^«**fctt*»5r 

ammz&mmwzmwm 2 zmti 4 

ttif*Mxi>x\\ mm^immm^m^h 
xm^mm<nm.^m^imixmmtz\ 
tx-m®co&mcD&m®.m%.mm&z t t-cs 

6. 

[0060]^, *»fMt«2|*|fc*4fi63K«S» 



[ 0 0 6 1 ] tUs m^nm® 1 <?>mm9M3±.£*m 
mtm2*jM#ittwij&bix\t. m<vmm 
s . -t*hh. mmm 1 <nm&m 3 ±.£t i o 2 
wnmfommzm%zv&ifmm^xi>^\ m 
mwR3±£*m*imemmz-<timb ixu 

KSOlffiSK*, x^v^3d# H ?7X?4*yt' 
-ZJ^OWKWSjfcfflv vt t J: < . KUKRIS 

3±izmmzit&Rmmmzm^xi>£\>\ mz, r 

[0062] £Oj:?KLTftmffil OSfHRLfcfc 

lOt. x^— s £0 1 fc^-f J: 0 t=«*±»fT , 
WWfcWWE fcfttl U &TOi81±Nffil!!2 0 

1 0 0 6 3 ] JSLt. *»«<!0ff3i*lllt»»t:ov^» 

[oo64] mm. ±Mi,cr>mmmizis^xii. &m 
zb<o&mmit®mzmn®<?>m2 i&t>mhmf82 
2izmxm^ j tmmb ixm^b^mmm 
m^^mLmmmm 2 1 & hmwnm 2 2 
izMfxmm^izbizx vmthummmitz 

^z^xWffllfztf. *f6Wtet$v^, &mZb<?> 

&m®.mmmzm®coj§ 2 1 frt>m&<nm 2 2 
iixm&z^mm%ijmtemzmfezti%\,\ 
[0065] mm. ^mm&nimcomco&mzy 

z.biz&*)Mfi8ixij£<. *mftm®<?)®mm& 
mmzzti?ti : ¥%)mm<nm%&&%< 1 1 2m^m<t 

^JWr*jl«ar< t fc 2«coSt-ft!fS!)^#:?ii 1 ^^*$-it 
&Zblz£*)miXt>J:\ l \ 

[0066] mmztt. mm. 04 i^-r i 3 (c , 
¥3gtt«® 2 w^rtgp^i 2 it h mmmt^m p 

3*%^nTfcO. ^KJSJtSUffcife^Mi^P 1 

2 2 (awrc *jo t r v ^ 1 m&x- 1 J: v \ 

[0067] Witf, H5fc*^-J:dfc, 
W20ft5M^)ff2 2«tmMWliI 

o^k^^^p 3 w^t* 0 . s^^coa 2 1 S: 
»riw**a«*tm*« 1 mmcomm'mwn^p 1 <o 
»*cft 0 , nm 2 3 zmtfrti *mmi®tf 2 mm 
mtwmm.i-p 1 wp 3xh^x t, j: 
[0068] mz. mm. H6 x 0 iz. *mft 
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vwtmmmTP 1 o . nam 2 3 

h 9 , amatol 2 2 *mi-a*N*fc*m#^»¥ 
gtt&^p 3 i 9 1> & 1 mm?)® 

[0 0 6 93 mtHs H7fcScti3fc, 

«s 2 *>*rtSto« 2 1 , ■ aw 2 3 a viawnm 2 
2 ^n-mmt-^gftttw 1 a^im^Ns 
im? p 1 ?*9 , mztixztmm&mmzm 
imTPiizmzikiMBmnwm&z. mm 

C 0 0 7 0 ] 55fc» PRtf, S8£Srf J: 0 fc, 

2 1 &tf 2 3 *«Wtt*¥* 
ft^* { 2S^c0i?^^fr^ P 1 i: P 3X'h 9 » 

&i*igi5<oi 2 1 1 mm 2 3 1 i^wc , wtm&m 
n?p imp 3 py&mzm- 1 mm^mim? p 3 

ini/ca 9 * 2 2 *»j«-f *^mifWim*«K 
flsnMNifta^p 3 i 0 h±%%¥mkm^irh im 
mmitmm#m-P4 ^Tbrn^x-^xw 
[0071] mta. imnmMBmzh^xte. 31 

i^mrnmtkmmmz^xmmttz^K *%wcv 
mmwm®mtmnmteMzmfcztL& to 
tk&\ mm. xmommiz. m9^tm 
mi4?)£oiz, 4mv±mfrt>ffif&ztitz*mm. 
®2*ffiimf$.ziiix^xm\ mm. muz 
^tytmmi 4^mtm&2^ mum 2 1 tm 
mm 22t, mum 2 1 1 mum 2 2 1 0 
muBMztii \*im 2 3 m 2 4 1 *» m&ztix \ * 
h. zix. z<?>%&, *m#wsi2<7)4'Mm0>*ti 
?ixizmi&m®m®%&mum 2 1 &t>mm 
m22izmixm-th£oizmmnx^&. & 
tz. 2mmm*tth*mwm zm*. 

&®&Z1ilX^Xi>£^\ 
[0 0 7 2] ifc, JJB^JtBWtefeVvtJi, 
«^#*rfc«fe*««***iW»t4*ifei: LX: 

[0073] ^«M<^*rfc^i!^flgwirr 

1 0 0 7 4 ] 5t-f , &mzik<7)Miimiti<7>wckmxti 
fflmmwim&mtzimiz^xmwth. 
[ 0 0 7 5 ] #® zk <nMiim^m±®x\$wm 



wt±m%h?KkzmhMmm<nmxmji$mi 

m^mj,tmm.^<w^m\imnum2it^M. 
mm 2 2 £imximzit& x 0 wmtt . 
[0076] zlx. mmm 2 2 izm&mim 

M<?>fckmtft 1 1 < tt 1 0- 1 0 0 0 n m t fc* ck 0 

fc«rt»^>*2 1 izmhwmmn&kmk^mt 

MZL<\t3~~9 9 0nmk%h£o\ l zmfc-?h. 
ti, «*Wf«0*2 2CtJft4«m.S»^ 3 F%«i»4 
t < Mt 1 0 - 5 0 0 n m k %h J: ? \zWffi$ & X o ic 

Jl 2 1 fcfeftiUfiia^^WF^fti: * L < « 

3~4 9Onmt.!0:iJ:atm»'f-4J:afc't4. 

[0077] ^gpw® 2 2 fctJttiinrfLS^wiy: 

1 0 n m*)lT«)^ k » «UW)J| 2 2 fc*JJt6# 

ftji«^*2 nzm^mnm^m, 

^fctflOOOnmilHiSfc, fyMP<^JB2 1 fctJJt 

mtfmfrth&ztitfhh. ±tz. mmm2 2\ t za 
^hmrn^M^mMkmnum 2 2 taw-am 

S^^cO^^cfii: tfOH^ 3 n m^iHT'J) 4 fc . mm 

C\^m^9 9 0nmimilk. w&$e>£Mm& 

[ o o 7 8 ] * t-c, ±iet h«<o«ls*»4» , mm<o 

12 2 Cfctt^MSM^Ki 1 0 - 5 0 0 n m 
X't>&C\ktf£*)M£l< 1 2-3 0 0 nm-C'^>l)Ci: 

*<igtcif*u\ mmm22izt5mmm 
fti6coM±mkmum2 w.zm^mum'^m. 

AfflfcOM(i3~5 0 QnmX'khZktfl Wl&K 
5-3 0 0 nm-C*4£fcjWg|C#*U>. 
[0079] «ra«0#«fc:*J»t4iBI?LS»^ft 
Affi^^t R«<0«jS*»4> , 2 2 £fcft* 

Wi^fficO^*^ 10-500 n rnT'S) 0 , 

«2 1 ^■fimiim^^)^mk^m i 3-4 9 0 

SS. f LT. w<0*&fct. ftiWBWJ12 2fctJ{t6 
Si?L@^c0T%<l{i 1 2- 3 0 0 n mt* 4 Z k ifiX 
*)«tl< 1 2-2 0 OnmX'blZkfimzftt I 

tit, mmm2 2kzmhmnm^m^m 
kmum2uzmhmm.m<r)^mk^mt 

3'~3 0 0nmX'bhZktf£> r )ft%l< 5-20 On 
mX'b&Zkt>mz18tl\\ 
[ 0 0 8 0 ] fcfc, ^»fW»0#*Willll7Lffi*^<0ik 
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mfrmm% ( - 1 9 6-c ) ^mixmm^fxm 

$r#|V\ Cranston-Inklay}£, Dollimore-Heal& % BJH& 

izx VMiftit®mzi$.frh z b i>x-t h. 

I 0 0 8 1] #S<0£|i^£t«-?-|>2r££^ 

xmwi-z. zcoumz. mmmnmftmtm 

[0082] i^J:3=5r*ffl7L^«-ri»^fcLT{i, 

Lxmrnm^mmmmhtz^mmm 
wm-^tjxv v -xti^-* h zmwwmmziMi 
xmmi. zm. &®Zitxmzmmm?&ijmz 

mitmm&mnzitxmzt&z t a*?* &m 
mm. xvm-wyv^-ivmcomm) zmm 
ix&z. ztizmmiz£m£t&ijmmz>. z 
corns, mmtz * 9 mztzz b mmmn 
&mmz> zbizzv. *®wmcomz'b com 
m^mmi-h z t tfX'% %> . 
[0083] ttz. mcomumfctziimtix , ± 

mmm, mta % is^u^a, mm- 
h > ) i ?j»%b'cot&m*±.®coz7 v-xit^-xbizm 
Mixm. fmmmzikX't&mmiiiZit 

ftmmmmxmm^hm^z. mrrMvtcwz 

[00 84] ifc, fltJ^TL^^-r^^i: tT, ¥ 

msmtixtt, mm, mmt%mmx'mt 



*tmmm^frb*)\,z. y-mwmvmmfo 
tmrnrnw^umw^x-nm^mmm^ 
xfcL mmmco&mzmtmitm 

[0085] C*)i3*i«FL*»*t6*ffi*fflV^C 

1 i: fij^ffi^JI 2 2 i: *3r$-*3te*fi*«Mt*4 £ # 

-t&fc^ Hi ofc*^2|i»*iW82<oftrt«a{ 

2 1 RJim^COm 2 2 tt, 1 1 fcittSfefg p 2 # 

1 nmcomm*mmiL=FP 1 m-t-fMSft 
a^^)«2 itpcowLitwmftmTP im 

wmfcmmm*? lmzm^tummR 

2 2(?)*iZZi:')i>>bZ<%&£oi l zBJl<.ZtiX\^. 

zzx\ z coy&iz i *mw%m 2 (± 3 ®&.±.v>mj$.z 

GbX^Xi>£\\ 
[0086] 

[0087] (hwj 1 ) ixrizmtmmz x o.mi 
it* LKffltm 1 0 1 mm^mm^-thytnmiim 

*»««!2 0 bnmcomm^h 5X20 mmco^ir 
[ 0 0 8 8 ] jf- h ^ P-rrtC, T i Z^XsiVm 

v^-C, T i fr^tHmi^hNc^HilRJ&^Xff ft 

^x\ mti&r i o t tt?oi»jMi&&fT3*t £ t 

Os 2 7 nmOT i 0 2 S^ (Ti~?— 

^ KIT, P2 7kV^ ) **tf3D>f H*JK (UT. 

-7WzmiKI&k#Z&ttiZbimi±Mi3a>( 

mm 1 fc mmv&mizx 0 , ^^ea** 1 2 8 n m <o 
Tio t m- (7i-?~e, jar. pi 2 8tv^ > * 

*trao>f KW?5 (JSIT, =m-f H»«2fcv^) , ¥ 

1 2 nmOT i Cft^ (7^*~fc?, W 
T, P 1 1 2b^d ) mnn^ FiSM (WT\ 3D 
H»?BE3 t ) » T^KS^ 1 9 8 n mcOT i 0 2 
fi^ (7^^— tf, WT> P198tv>a) t-^tran 
■< H»« (WT> 3n>( H»M4 fc^a ) ^IWRLfe. 
£^60ao-f K»«l-4fcif4*l4Ti 0, 

[0089] kiz. 3o>( Hafan^w-en-enfcw 
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[0 0 90] =m>f K»»i£teJBl/tP2 

7WJ#tf<-Xh (P27^#**; 12«i%, 

h*?§$4 Sr^ffl t X P 2 7 P 1 9 8 1 (OMAtti: P 2 
7 : PI 98 = 7 : 3i:U:'<.-Xh (Elf, ^-Xh 
2b\^) . 3D^'M1W30^ h'i§$4£teffl 
l/CP27i:Pl 98£:tf)|tlJt£P2 7 : PI 98 = 
1 : 1 fcU^-*h (WT, ^-Xh3fcv*5 ) , a 

0- r HffK 1 aiXa q4 K$ft 3 UT P 2 7 fc.P 
1 1 2fc?)#fi±i;£P2 7 : PI 1 2 = 3 : 7fcUl^ 

tfrm^f K«S3HBtll/CP2 7l:P 1 1 2i:tf)®j| 
ft£P2 7 : PI 12 = 1 : lfcU^-Xh (lilT, 
^-J*h5i:V^) . 30>f V®m2*ffi$LXP 1 2 
8<W£3-tK<-;*. M P 1 2 8C0^A ; 1 2 KM 

wt. ^-xb6t^a ) , 3n^f mm4*m% 

IX P 1 9 SW^-itf^-A h ( P 1 9 8<7)-^*4 ; 
1 2SA%, OTs 7 i:V*d) , 

[009 1] #7X»£4 
±tC7.y*F-73ftfcSnO l flMBI!l3 (jRj*; 7 0 
Onm) ^MtMUl <J53 ; 1. 1mm) £ 

[00 92] *LT. ^-XM^»12 1«0» 

*h3**J1^*2 2<0JB«fc:fflVVfc. "f**)^, £ 
C0SnO 2 ^S)i3±tC. ja^-XMJ^'J- 
fW«U *V^T«fll8*fc. *Oft» 4 50 

&t>X-x h 3 ffl v -I <DX ? 'J - y mi b b £ 

m o m?z bt,z£L s n o immmMzm 1 t^r * 

[0093] -toft, *»#MWK)Kiiifcfi«S:J»JlT^> 

•klaffc [ci s-Di (thi ocyanato)-N, N ' -bi s (2, 2 ' -bi pyr i dy 

1- 4,4'dicarboxylic acid)-ruthenium(II) ] Z 
tlCDX 9 7 -1VW®. ( ; 3 X 1 0 " * m -o 

tUciO. ^#MW2<0rt«k:««fe**iR«§* 
ti. mz. m^EVoc£fi±$-ttl> ^r- 

(DT-t h-hv mmz 1 5 mm w:», 2 5 -cke 

[ 0 0 9 4 ] i(?)^!«cm®cov>-C , g36ffi<o 



10 cm*, *mftfm<?>mZ ; 12j«m > ftfl 
U<T>m2 lfDlflE; 4/xm, flgffl 2 3 DJ|jy ; 4/z 
m , ftftttaJl 2 2 OlJf ; 4 ratife 0 . Wcft%t><r)M 
2 1 W<Dfe*ffi»»JK ; 1 . 50xl0- |! mol/c 

m 3 , mmm 2 1 i*i<oi!^^«cojt^BB«^¥ 

m. ; 8 3 m V g , 2 3 ; 

1. 1 3X 1 0" 12 mo l/cm3 % |*ia512 3|*|<7)iHk 

wm*nimm<wm. e 2m'/ g> 

122rt<Ofi3tS«»af«; 1. 0 6xl0- 12 mol/ 
c m3 , ftfR$<7)l 2 2 W«iWt1im»*«0Jt*iiiW<0 

[00 9 5 ] <r;T\ #*fcfett*fS«l»*i«4JaT 

<02o<o^rffiifflv^i«5gU/s. 1 o*>ofefgi&«®£ 

i^t; bizx ^mmmw&<7)&gm®m:%& 1 
texts. *miz&^x\tmtmmimmmm 

[0096] 20tt^fe*«^*<^)«Jg*ia4Ja.T^) 
*«W=J: Off ->fc. 2«-f*>'»*»WWt 

maiMzjJtyxrtvt-LKtfb, mx&mm 

x\ zmzbammmmmm^tz. mm* 
®wmm&mbm®mmfmm<7)m&ttb ix 
t i bRu b<D7mitz%tb. mz^vf-mmzs. 
#>hzbx\ &mzb<n&mmmmmuc. 
[ 0 0 9 7 ] <e ix. ±E«2oo8gjg2r8c£*ett* 

[ 0 0 9 8 ] t fc, ❖JBfctJttiUMfcH^NIfl^JfcaiH 

frT'HtB (x^u-yEPii) ix^zmmttzmo* 
mb ix®*b LKtommb u #mm%m 

a (Quantachromett^. TAUTOSORBj ) SrfflWCg^UR 

[0099] ( mmm 2 ) mi*9&<D$m mm x 

oizbXfr^ZbUimt, HSfiCTl bfmwfmzt 
0 Hi izjjk Uzmm 1 0 Al^3fc*U:fHWtt8S 

*n«^2 0 fcR«««j«*#ri*«saiA^iwi« 
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[0100] -tKbh. mm 1 fctJWCHRU:^- 

x h 2 zmftfflcDM 2 1 <rmmzmw ^-x h 3 £1*1 
»«fcfflv^ii:ja?ni, mmmi tnm-mzx o, 

iHIti 1 ±£0 1 fc5r*-*NWMW2 fc nttoffijft^) 

[ 0 1 0 1 ] Srfc, ^Wfcmfiifcovvc. §»9 
IQff; 1. 0cm!, aeWlftttoWZ ; 1 2>um, & 
l*|g?<DJl2 ltf)JfJ? ; 4jum\ faUM 2 3 £>JfI? ; 4// 
m, ftiW»<?3JB2 2tf)JM ; AtxmX'fo*). W^ffiCDM 
2 1 rtOfe*®*** ; 1 '. 13xi0" 1! mol/c 

m; 6 2m*/g, rt^2 3fttf>fe***«*; 
1. 06X 1 0-' 2 mo 1/cm', l*lSP® 2 3 F^C0®E^b 

m^#wtt&im<w*m ;62mVg, m&n 

«22rtWfe*»3t««: 0. 3 6xi0-'2mol/ 
c m 3 , fc*f.g|5<9JI 2 2 rt^BMBIil^f^JtSBW^ 
f%I;20mVgt<5^. 
[0102] (HJW3 ) ^^*mfiicoS3JSS:OT^J; 

o a i tc* l Jt*«a i o »t^a 3 izin itz&mmw 
■mmm2 o t mmmm^t^mmr/mmm 

[0103] -tzb-h, mmuz&^xmmitz^- 

Xh4 ZfafaWnM 2 1 <»5je«(CfflV\ b5Zft 

&m23cr>mmzmw k-xi- 6zmft8n<vm2 2<r> 
mmzm^Kz t wui.mMM 1 1 m&m&ti o ,. 
m i ±£0 1 2 Rttoflugo 

[0 104] fcfe, £<D2|mWW«fcOVvC g^fflcT) 
Sfflt; 1. 0cm', ¥*#1Bff0J*3 ; 1 « 
I*||S&<?>JI2 KDMW ; 4Atm, l*|gflJf 2 3<7)J»S; 4/i 
m, MWt0)m2 20)MW\ 4umX'h Y ). MftUcoM 
2 1 fi(r>&m®m®g. : 1 . 20X10- I2 mo 1/c 
m 3 , ftrt#0j|2 1 rt^»#f*:c7)lt^ffi«^ 
%I;6 6mVg, (*M 2 3 flOfeSHa^Wg ; 
0. 98X 1 0" 12 mo 1/cm 3 , 1*1$® 2 3 |*)OBM: 

vamftvmwmco^im 5 4m*/?, 

m2 2ftCD&m®.t§®%. ; 0. 42X1 0-' I2 mo 1/ 

c m 3 , ftftsoji 2 2 rt^uKbft^mnft^Jtssai^) 

[0105] (ggffiPM) SatMltetJV^iWLfcan 

20000) MnUcX^ll- (WT, X5U-14: 
V^3) fcMHU:. |B|*t. ao-f FS»lfc25«*K 

Wifi/y/'j3 -jut mnltzxyv-i , 
x^v-zt^o) fc, 40M&%<o#V^u>iyva 
-frZmultlXyV- (JTF, X7'J-3t^)^ 
IWU:. 



[0106] <euc, x5U -1*^-3- hftriaw 

lffil±t^t, S£$$tf£f££450T:T«U&l*J 
a5<OJB2 1*»*L3t. X7>J-2£|*JgB/l2 3 

(mmzm^x&mom 2 1 p^r^ahc 
9, mm2 3bm&<7)%2 2tm&.Lic. 
[0 1 07] -ei-c, mtwitraauo^itteio. g 

BJSfii 1 ±£H 1 fen******!! 2 i: |5]«lcDfiij£cO¥ 

•S3tffiWBS« ; 1.0cm 2 , ¥^ftm^J? § ; 12/* 
*rt9Jtf>JB2 lOlU; 4//m, rtfiWB 2 3 OJBflJC ; 4 
>um, m\-%0)!§2 2comm; 4umX'b*), ftflgPtf) 
12 ltf)fe*®$g?£; 1. 1 5X1 0-> 2 mo 1/c 
m 3 , Ptfm2 3to&MMm&; 1. 02xl0-»m 
ol/cm«, ^^12 2<0faSR«*«* ; 0 . 9 . 
5X1 0" 12 mo l/cm 3 , SfiSB^/l 2 1 OSPf m ; 
5 1%, rt«5«2 3^)2IW(l: 5 4%, m\U0M2 2 

[0108] ( nsfifiRj 5 ) uttmtc « ^thr u 3 

HtMlfc30-f HJ«R4*fl!fflU-CP 2 7 : P 1 9 
8 = 5 : 5 t ltz®mizm&%?>X 'JXf|/y/ij3 

(W^H 6 *: 20000) £«aDW:X?y- (JSl 
T, X7'J-4i:V^o) iWRtfe. ®m£VX. ±IB 
^3n-f K^{;25®*%^if'jx^l^y^'j3-^Sr 
«anLfeX5U- UiTF, X7'J-5i:V^) k, 40K 
»%<7)/1c 'J x^-ix y / y 3-)U*mn Ltzx 7>J-m 

[0109] -eL-T, X7';-4£A-3-h&T« 

IB^>«2 1*»J«LJt. mz. XyV-5ZmM23 

nmrnzm^z tb i>iz^ x7v-6zmft%cDm2 2 
nBmzm^x&fttfiom 2 1 anm* mmcommz x 

1 0 1 1 0 ] <ei/C, SdtWl tR*<0^*fcJ: 0, 3 
TOffi 1 ±tH 1 fc^^lWWMi 2 fc IH«c7)«fi£o¥ 

SJKiS^aiW: 1.0cm 2 , ^#«c««ii0Ji§ ; 12/*m, 
«rta50*2 l^JWf ; 4/*m, |*lgp® 2 3 OflW : 4 
um. m\-&<r)M2 2cr>M%; AumX'h*). Wift%><7) 
*2 1<0fe«l8«»lS; 1. 08Xl0- |2 mo 1/c 
m 3 , rtaMB2 3tf>6*llttMf«; 0. 88xl0" l2 m 
ol/cm', S^h^iiOfe^iiR^^J^ ; 0 . 7 2 x 
1 0" 12 mo l/cm 3 , *rt90>«2 ltf>3EHi*: 5 6 

'%, nfls«2 3^>sMt«; 5 8%, mmom2 2<7>s. 
mm-, 6 3%x'$>*>tz. 

(mm6 ) mm4iz&^xmmitzX7 u - 1 tr^- 
-3- hig-camfli i ±{;mu «6»s^atc45 

(TCT^USrteP<0*21?r^L^. <Xfc, XyO 

-3 £wm-&v>M2 2<?>Bmzm^xmft&v>m2 1 <n 
B&b mmomizx o*w«ojb2 2 fcjgjsu:. 
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mm i ±wa 1 o uz*mm& 2 1 mm®. 
(vmwmzBi&Ltz. z<n#mmmiz*o\,\ 
x. %%m<vm ; 1.0cm 2 , *mmm<omz •, 8u 
m, mmm2 lcomm-. 4jum, mmm2 2<r> 
mm ; 4 u m?h 0 , mmm 2 1 cozmmmfc ■, 

1. 1 5XlO-» 2 mo l/cm', ^f-gffOl 2 2 ^-fe 
S<K«M;0. 95xiO-' 2 mo l/cm3, 

<o® 2 1 <r>mm ; 5 1 sw90i 2 2 <nt3m ■, 

6 0%X'$>^tz. 

[oii2] mmm7 ) mmm5iz}5^xmmifcz 
7>)-4Z^-a-hmx'Mwmi±.i<zmi. saa 

£tffcf££450rT'«L&l*I^Jf 2 1 Sr^fiSU:. 

X7'J-6S:^(.g|5<oa2 2c7)^fcfflV^^ 
SB^JB 2 1 «t |5l«^#)I^ J: O^hgP^Ol 2 2 5: 

[ 0 1 1 3 ] , H»l 1 fc|5|«?0*JfKJ; 0 , 3§ 

bm® i ±KH8 jc* t^^»f*«ffi 2 1 mmm&iv 
x. %ytm<nwm ; 1.0cm 2 , ¥##m®<7)j?$ ; 8^ 

m, ®|*iaS<7>Jf 2 l<D)fJ5; 4,um, &$«)/f2 2tf> 

mm : 4 mx-h *) , Wifonnm 2 1 <n'&mbM®%. 
1. 08X1 0" 12 mo 1/cm 3 , m\-$<7)M?>&m®. 

m®f£;0. 7 2x 1 0' 12 mo 1/cm 3 , 

2 1?>£K&£ ; 5 6%. ig^g|5<7)l2 2tf)£|5&£ ; 6 3 

XX'b^tz. 

[0114] ( mm i ) nl0"j i iz&^xmwkuc^ 

-x h 1 Ofrtm^X 1 ocoawW^S: S^fMMi' 
(£ftffi<0BS«; 1. OcmMJI: 1 2*»m, Jfl*J 
cOfefgi®^^; 1. 50X10- I2 mo l/cra s , 1 
l*l<9iM;%^tt^Jt»l<9¥%ffi ;82mVg) 

^#i!L^-twMi. mmmi tmm^mmzx o# 

[0115] (ttwj2 ) nifiw i izm^-z v 2 
m^x immco?>.frh%&¥mfamm (%%m 

<7)ffi» ; 1. 0cm 2 , Jfg; 1 2,um, fl|*|CDfe5&& 
13xi0-' 2 mo 1/cm 3 , mtWWHt 

wmtenitmmcoy-m. ■, 6 2mv S ) zimL 
tzzt ma. mmm 1 1 mm^miz * <o mmm? 
&mmmkm%mvmLtz. zm%. 
* v 2 omwm® i ±^\comi sa&, mm 3 0$ 0 

[0116] (JtSS$«3 ) ^Stt^OgBIfc&T^cl: 

oizix'tfitzztwrn. mmi tm.mm.nzi 

[oii7] t%h*>. mmmnz^xmuu^- 
xvi zmft®<nm2 1 <mmz^, ^-x Y3ifo 
um2 3coB&tizm^. ^-xh2%m\-%cDm2 2^ 



mmzft^tz z t mu , mm 1 1 mmmiz x 0 , 
mwm 1 ±.m 1 ^wnttm^ a i^Htom?) 
mmmm&itz. 

[ 0 1 1 8 ] £co¥##m®;:-9V^ g^fflo 

mm-.i. ocmK *m#nmmz ; i2// m> a 

rtgPOB2 lcOlJf ; 4^tm. |*|gPS 2 3 <9JIJf ; 4^ 
m , MftffiOM 2 2 comm ; 4 At m-C* 0 , #l*|gfi^« 
2 1 n<7)&mM®%. ; 0 . 36X 1 0" 12 mo \/c 

m 3 , mum 2 1 ^<^K-fi:^^*<7)it*ffis^¥ 

%I;2 0mVg t 1*1$! 2 3 |*JO£»g$j£ ; 
1. 06X 1 0" 12 mo l/cm 3 , I*jgfl/f2 3|*J^-fti 

w^^ibasm^^ffi ; 5 2mvg, mm 

M2 2ftco&m®M®%.; 1. 13xiO-' 2 mol/ 

c m 3 . ^hgp^a 2 2 mmmmmitmmn 

6 2m 2 /gT'fc-?^. 

[0119] (it^j4) mmm4 izm^tixyv - 1 
co^$-fflv^T^s^j4 tmmcD&mzx oiocos^ 

*>^=5rl»^*mfii (^M^SSt: 1.0cm 2 . 

tmnmizx *)ytMm.v&mmm±mimift 
om, tan, ^{ism^oiE^ttiOffo^. 
mmfrt>%z>m?>&m<mm ■, 1 . 1 5 x 1 o-> 2 

mol/cms, £Ktf ; 5 1%T'*^^. 
[0120] (J:bWJ5) HWJ5^V^X7';-4 
mS:fflV^-CII»J4 i:R«<0*Jf (cJ: 01^!^ 

m^J¥$ ; 12a/ m) &fWUc:HWl §WJ1 

cvm. wk. mmtsi&mm-fztt.ziyft^tz. 
ttz. zcD^mm&izi^x . 

^fr^^^l-lO-fe^ilS*^ ; 1 . 0 8 x 1 O" 12 
mo l/cm 3 , ^Pf^: 5 6%TS)-9^. 
[0121] (it^J6) HSSCT4 U - 1 

*^=5rl.¥^*lt«i 1.0cm 2 , 
«®<7)lf§ ; 8A<m) ^^L^^^WMS, HWIl 

muz. 'Srfc, xyv-wmwrnmn.^ 
cnmm. ®m3.2®mm?zkt,z£ 
ttz. zco¥®wmiz^x. ¥mwm<mwii* 
mwm->t>ti:hm<n&mw£®'g. •. 1 . 1 5 x 1 0-1 2 

m o 1 /c m 3 , SPt^ ; 5 1 %X'b->fz. 
[0122] (J«J7) H»J5tCffl^^X7 y-4 

<7)fr*m^xmmM4 tmmn^mizx vimmw*- 
frt>%z>*m#%m (%m<omm ■. 1.0cm 2 , *m 
mmmz -,8um) itzztmit. mmmi 



(^ 3)102-352869 (P2002-352869A) 



mwm^%m<o&mM®%. -,\. 08x10-12 

mo \/cmK £$m; 5 6%X'$>^Z. 

[0123] iwmmm'] m.mmmmm^\ 
mmm 1 -mmm 1 . \mm 1 -mm 1 co&mmm. 
±w>mmx.*>\s*-$m®m v m% itz . mmm 

TWXS-8 5-HMj ) £fflV\ AM7 4fbf— (A 
M-l. 5) *mitl*-t/yyy7frl>l OOmW/ 



( I/mA cm"!) s Bft&HKE (Voc/V) , 
( I s c/raA cm-2) . ftHH^- (F.F. ) Rtf 

C0124] mm 1 -mmmi , Jtis^j 1 ~*twi 7 

[0 125] 

[HI] 





I* 




F.F. 


I at 0.6V 


n 




/mA • cm -8 


/v 




/mA • cm' 2 


/% 




14.7 


0.71 


0.69 


0.36 


7.20 




14.5 


0.72 


0.70 


0.30 


7.31 




14.8 


0.70 


0.68 


0.40 


7.04 




14.2 


0.71 


0.68 


0.34 


6.85 


5 


14.1 


0.72 


0.70 


0.28 


7.10 




13.5 


0.71 


0.72 


0.30 


6.91 


*fl6fll7 


13.6 


0.72 


0.72 


0.27 


7.03 


it«0«l 


11.7 


0.67 


0.62 


0.56 


4.86 


tfc«fl»J2 


12.8 


0.69 


0.62 


0.48 


5.48 


tt«0>J3 


12.8 


0.68 


0.63 


0.50 


5.48 


tt«fi*4 


11.3 


0.67 


0.62 


0.57 


4.70 | 




11.7 


0.68 


0.64 


0.54 


5.10 




10.3 


0.69 


0.65 


0.49 


4.60 


tfc«tCT7 


10.8 


0.69 


0.66 


0.48 


4.85 



[01261*1 fc* WSB**»&9te*»S:J: 5t:J 

mm 1 ~~mmm7 co&mmmmmmn<ox*)u*-m 
wmm v «4 . ^tiwznmnmm 1 -mm 1 <r> 

[0127] 

mtirzytm^m^mi^^m&mjs.-ti z t &x 
#«. &tz, z\cr>ftmmzm^iztiz£L wtfcx 

[Hi j ^mcommmmK-mmmmz^tm 
mwmvhz>. 

[H2 ] n 1 ess Lamm 1 0 ovmcomMxmm 

0T&S, 

[03 ] 0 1 i / z^itzmmmitz^mmmm±mm 

[04 ] 01 fcij*Lfc3ira*>¥**ra^rt^*<0 

[0 5 ] 0 1 wwwttwrt««iaio 



[06 ] 0 1 fc*Ufc*«SK)i|HWW^rta«|»<o 
5lfcfl!i<^JB**t«5!i:Bfiii0T*4 . 

[07 ] 0 1 iz^itzmmw¥mmM<oftffi%mcr) 

mzmmm^i-mmmmx^ & . 

[08]0i K*ufe3e«awiww^rta^w 

Hfcfl!l^JB*St«*l!lfiiiHrft 4 . 
[09 ] 0 1 (c^L^^mffi^fficOHJfi^SISr^-r^ 
»?Si0T*&l>. 

[0io]0i (3* itz%w&w¥&m&coftmm. 
^zmmBz^'tmMwmx'bz. 

i-mmm. 2-*mwm. 3-mmmm. 4- 
mm. 10, ii, 12, 13, 20- 

<r>M. 6 3-i*rtML 1 00-iiSi OoSWHIWL 

CE-*ttt, E-«jML Fl, F2, F3. -gjt 
Hi. F2 2-¥£#«ffi2tf)«Bk P 

i-mm^mwm-, P2-mmm. p3-bmishj 
*mwm-, p^-mm^mw-m-, R2 1 , R22 
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[07] 



[08] 
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110] 




(72mm RrM 2M*3 

a2mw% ma &?i 
(72mm m m 
(72mm m %m 



02) m *4 
(72mm *m »- 
(72) mm m m 

F^-A(##) 5F051 AA14 FA03 FA30 GA03 

5H032 AA06 AS16 CC11 CC16 EE02 
EE07 EE16 HH02 HH04 



